Unveiling a glycation hot spot in a recombinant humanized monoclonal antibody.
Biotechnological companies and regulatory agencies are pursuing the complete characterization of protein therapeutics in every detail as a means to mitigate risks of product quality related safety issues. During the characterization of a recombinant humanized monoclonal antibody (referred to as rhuMAb), electrospray mass spectrometric analysis suggested that the light chain was highly glycated. The glycated and unglycated materials, separated using boronate affinity chromatography, were fully characterized using tryptic peptide mapping and tandem mass spectrometry. Using an automatic SEQUEST search of the single protein database for this antibody and extensive manual investigations of the mass spectra of the matched peptides, multiple tentative glycation sites in the light and heavy chains were observed in the highly glycated (>53%) samples. A predominant glycation site was identified and confirmed to be lysine 49 on the light chain, by performing extensive sequence analysis on an isolated glycated peptide utilizing Edman degradation analysis and MALDI-TOF/TOF mass spectrometry. Sequence alignments of rhuMAb with 12 other recombinant monoclonal antibodies and computer modeling of the Fab part of rhuMAb suggest that the unusually high level of glycation of lysine residue 49, which is located adjacent to the second complementarity-determining region (CDR2) in the light chain, is due to a spatial proximity effect in catalyzing the Amadori rearrangement by aspartic acid residue 31 in the CDR1 on the light chain.